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Description 

BACKGROUND OF THE INVENTION 

[0001] FiflM Pi *"e invention. The present invention 
relates to hypodermic syringes having structure to help 
prevent accidental needle sticks. More particularly, the 
present invention relates to a safety needle syringe 
capable of withdrawing the hypodermic needle into the 
syringe barrel after use. 
[0002] ppsnription of Related Information. Generally 
speaking, a syringe includes a cylindrical barrel, com- 
monly made of thermoplastic materia] or glass, having a 
distal end connected to a sharpened needle cannula 
and a proximal end adapted to receive a stopper and 
plunger assembly. 

[0003] In recent years there has developed an 
increased concern regarding the transfer of disease, 
infection or the like to syringe users and health care pro- 
fessionals who accidentally, or through negligent han- 
dling, stick themselves with hypodermic needles while 
disposing of used hypodermic syringe products. In 
many areas in a hospital, where needle cannula prod- 
ucts are used, disposal bins are provided so that a 
syringe or other needle cannula product may be imme- 
diately discarded in a safe rigid container. However, 
there are areas of medical practice such as emergency 
rooms, or other areas where disposal containers are not 
readily available or practical, where products having 
self-contained safety features are desirable. In theory, 
after such a syringe is used to inject medication or for 
another purpose, a safety device contained within the 
syringe is activated to prevent further contact with the 
sharp needle tip. One type of safety syringe includes 
structure which allows the withdrawal of the hypodermic 
needle into the syringe barrel to minimize the chance of 
further contact with the sharp needle tip. The syringe, in 
this condition, can be more safely transported to a dis- 
posal system. 

[0004] Such a syringe is taught in U.S. Patent No. 
4,026,287. This patent teaches a syringe having a fran- 
gible zone which allows separation of the forward wall of 
the barrel, which is connected to the hypodermic nee- 
dle, from the side wall of the barrel. The syringe also 
contains structure on the interior of the forward wall and 
the exterior of the piston for selectively attaching the pis- 
ton to the forward wall so that the user can forcibly twist 
the piston to break the frangible means and draw the 
forward wall, including the hypodermic needle, into the 
syringe barrel. This design requires a compromise in 
the design of the syringe barrel. The barrel must be 
strong enough to remain intact during normal use yet 
weak enough to be sheared apart by any user regard- 
less of strength. 

[0005] U.S. Patent No. 3.828,775 teaches a retracting 
needle syringe wherein the needle assembly is con- 
tained within the syringe barrel before use and is with- 
drawn back into the barrel after use. Designs of this type 
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have a disadvantage in that the user cannot change 
needle size and the decision regarding what size needle 
will be used with the syringe must be made at the time 
the syringe is purchased. 

[0006] In many situations, the decision regarding 
which needle to use is made at the time of injection. 
More viscous medications may require a large needle. 
Less viscous medications may be delivered with a 
smaller needle which is believed to be less painful. Also, 
the depth of injection may bedifferent^epending on the 
therapy and the portion tfiherody bang injected. 
[0007] U.S. Patent No^.675,005 teaches a retracting 
needle syringe whereinMbejaeedle is held at the distal 
end of the barrel through interaction of mating threads 
on the exterior of the needle hub and the interior of the 
distal barrel opening. This syringe relies on a torque or 
rotational force supplied by the user to secure the nee- 
dle in an extended position and reversal of this proce- 
dure to withdraw the needle back into the barrel, like 
many designs, including those wherein the needle is 
retained by a frictional interference fit, this design 
requires substantially the same force to install as to 
remove. Accordingly, the needle must be secure 
enough to withstand normal use which may include 
puncturing rubber vial stoppers, and still be easy 
enough to unsecure by any user. Without a lock or addi- 
tional structure the holding force is, in these many 
designs, substantially equal to the removal or with- 
drawal force. Also, in designs which rely on rotational 
force applied through the plunger rod to tightly secure 
the needle in the extended position, the user must be 
careful not to aggressively turn the plunger rod in the 
wrong direction when attempting to loosen the needle. 
In this case the needle will be more tightly secured and 
thus more difficult to remove. 
[0008] Although the prior art teaches many useful and 
different syringe assemblies having the capacity to with- 
draw the needle into the syringe barrel after use, there 
still exists a need for a simple, straight-forward, reliable, 
easily fabricated safety needle syringe with allows the 
user to change needles at the time of use and provides 
structure to withdraw the needle into the syringe barrel 
using substantially axial forces such as those used for 
drawing liquid into a syringe. There also exists the need 
for a safety needle syringe having locking structure for 
holding a needle in a position with respect to the banel, 
which can be deactivated to lower the force required for 
withdrawal of the needle into the barrel. 
[0009] PCT/WO 91/08788 describes a single-use 
safety syringe comprising a cylindrical body provided 
with an opened, frusto-conical fore end, a sliding 
plunger within said body and a needle coupled to said 
plunger and assuming a retracted position with is 
received in said cylindrical body and an operative posi- 
tion in which it projects from said fore end to make an 
injection. Self-locking means preventing the syringe 
from being filled again after the first injection. Means are 
provided for retracting and locking under control said 
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needle in the cylindrical body once made the injection. 
[0010] US 4,747.830 describes a disposable safe 
hypodermic syringe which includes a hollow barrel 
formed with a support collar at one end to enclose and 
releasably latch a needle support member and a hypo- 
dermic needle carried by the support member. The bar- 
rel is formed at its distal second end to receive an 
injection piston carried by the plunger member. The 
plunger head and needle support member cooperate to 
form a latch for latching the support member to the 
plunger head, releasing the support member from the 
support collar, and withdrawing the plunger head, sup- 
port member, and needle together to a protective posi- 
tion with the barrel. A latch carried by the injection 
piston and by the second end of the barrel finally latches 
the injection piston, plunger head, support member, and 
needle together to a contagion safe position. 

SUMMARY QF TH5 INVENTION 

[001 1 ] A safety needle syringe of the present invention 
includes a barrel having an inside surface defining a 
chamber, an open proximal end and a distal end. A 
movable needle carrier is positioned in fluid-tight 
engagement with the inside surface of the barrel at the 
distal end of the barrel. The carrier includes a distal end. 
a proximal end and a passageway therethrough in fluid 
communication with the chamber. A needle cannula 
projects outwardly from the distal end of the carrier. The 
needle cannula includes a distal end, a proximal end 
and a lumen therethrough in fluid communication with 
the passageway. A plunger is slidaWy positioned in fluid- 
tight engagement with the inside surface of the barrel. 
The plunger includes a distal end and a proximal end 
extending outwardly from the open end of the barrel. 
Engagement structure is provided for allowing the distal 
end of the plunger to engage the carrier for allowing axi- 
aily directed forces and rotational forces applied to the 
proximal end of the plunger to be transmitted to the car- 
rier. Control structure is provided for helping to prevent 
movement of the carrier with respect to the barrel during 
normal use of the syringe while the control structure is 
in a first locked position. The control structure allows the 
carrier to be moved proximally into the chamber through 
forces applied to the plunger while the control structure 
is in a second unlocked position. Transition between the 
first locked position and the second unlocked position 
and withdrawing the cannula into the barrel is accom- 
plished by at least two motions of the plunger with 
respect to the barrel, while the distal end of the plunger 
engages the carrier. The first motion being a rotational 
motion to rotate the carrier with respect to the barrel 
through an acute angular rotation followed by a second 
proximally directed motion to move the carrier into the 
barrel far enough so that the distal end of the cannula 
does not extend beyond the distal end of the barrel. 
[0012] The control structure includes at least one 
groove and projection, and means are provided to help 



resist rotational motion of the carrier away from the first 
locked position. In one aspect the groove in the carrier 
includes a area of reduced width adjacent to the closed 
end. The area of reduced width is smaller than the dts- 

5 tance across the projection so that additional rotational 
force is required to move the carrier into and out of a 
position where the projection is positioned at the closed 
end of the groove. In another aspect, the groove in the 
carrier includes an area of reduced depth adjacent to 

to the closed end. The area of reduced depth is positioned 
so that additional rotational force is required to move the 
carrier into and out of a position wherein the projection 
is positioned at the closed end of the groove. 

15 BRIEF DESCRIP TION QF THE DRAWINGS 

[0013] 

Rg. 1 is a perspective view of a preferred embodi- 
20 ment of the safety needle syringe of the present 
invention; 

Fig. 2 is an exploded view showing the assembly of 
the syringe of Fig. 1 ; 

Rg. 3 is an enlarged partial view of Rg. 2 illustrating 
25 the distal end of the syringe barrel and the plunger 
rod, and the carrier; 

Rg. 4 is a side elevation view of the proximal end of 
carrier of Rg. 3; 

Rg. 5 is a side elevation view of the distal end of the 

30 plunger rod of Rg. 3; 

Rg. 6 is an enlarged partial cross-sectional side 
elevation view of the syringe of Rg. 1 ; 
Rg. 7 is an enlarged partial cross-sectional side 
elevation view of the syringe of Rg. 1. as viewed 

35 from the back side or the opposite side as the view 
in Rg. 6; 

Rg. 8 is an enlarged partial cross-sectional side 
elevation view of the syringe of Rg. 1 showing the 
plunger rod engaging the carrier; 
40 Rg. 9 is an enlarged partial cross-sectional side 
elevation view of the syringe of Rg. 1 showing the 
carrier partially withdrawn from the distal end of the 
barrel; 

Rg. 10 is a partial cross-sectional side elevation 
45 view of the syringe of Rg. 1 showing the carrier and 
needle withdrawn into the barrel; 
Rg. 11 is a partial cross-sectional side elevation 
view of an alternate embodiment of the safety nee- 
dle syringe assembly of the present invention; and 
so Rg. 12 is a cross-sectional view of the syringe of 
Rg. 1, taken along line 12-12. 

DETAILED DESCRIPTION 

55 [0014] While this invention is satisfied by embodi- 
ments in many different forms, there are shown in the 
drawings and will be herein described in detail preferred 
embodiments of the invention with the understanding 



3 



EP0 602 882B1 



that the present disclosure is to be considered exem- 
plary of the principles of the invention and is not 
intended to limit the scope of the invention to the 
embodiments illustrated. 

[001 5] Adverting to Figs. 1 -10, a safety needle syringe 
assembly such as syringe assembly 20 includes an 
elongate barrel 21 having an inside surface 22 defining 
a chamber 23. Barrel 21 also includes an open proximal 
end 25 and a distal end 27. 

[0016] For the purposes of the description of the 
present invention, the term "distal end" is intended to 
refer to the end of the syringe from which the needle 
cannula projects, whereas the term "proximal end" is 
intended to refer to the end of the syringe closest to the 
holder of the syringe and furthest from the tip of the nee- 
dle. 

[0017] A movable needle carrier 28 is positioned in 
fluid-tight engagement with inside surface 22 of barrel 
21 at distal end 27. The needle carrier includes a distal 
end 29, a proximal end 31 and a passageway 32 there- 
through in fluid communication with chamber 23. The 
carrier includes circumferential groove 33 at its proximal 
end. Annular elastomeric ring 34 is positioned in groove 
33 and contacts the inside surface of the barrel to help 
provide a fluid-tight engagement between the inside 
surface of the barrel and the carrier. 
[0018] A needle cannula 37 projects outwardly from 
distal end 29 of the carrier. Cannula 37 includes a distal 
end 38, a proximal end 39 and a lumen therethrough in 
fluid communication with passageway 32. The needle 
cannula in this embodiment includes sharpened distal 
tip 46 to facilitate use of the needle to pierce the skin for 
delivery of therapeutic liquids. In this embodiment the 
needle is removably attached to the carrier. Also in this 
embodiment, the needle cannula is part of a needle 
assembly 35 which includes needle cannula 37 and a 
hub 41 . The needle hub and the carrier contain cooper- 
ating structure so that the needle assembly is remova- 
bly attached to the carrier. The needle hub includes a 
frusto-conically shaped interior structure adapted to fric- 
tionally engage a tapered liner tip 43 at the distal end of 
the carrier. To further facilitate the engagement of the 
needle hub to the carrier, projections 44 on the proximal 
end of the hub engage an internal helical groove 45 of 
the carrier so that clockwise rotation of the needle with 
respect to the carrier causes projections to be drawn 
proximally along the helical groove to tighten and 
secure the frictionai engagement of tapered liner tip 43 
with the frusto-conically shaped recess of hub 41. The 
needle assembly described herein is a known and com- 
mercially available needle assembly, designed to coop- 
erate with syringes or other fittings having male locking 
luer type fittings. 

[001 9] The present invention includes plunger means 
slidably positioned in fluid-tight engagement with the 
inside surface of the barrel. In this embodiment plunger 
means includes an elongate plunger rod 47 and an 
annular sealing ring 49. The plunger rod is accessible 



outside of the proximal end of the barrel and is provided 
to move the sealing ring along the banel to force fluid 
into and out of the chamber through the passageway. 
Disc-shaped plunger rod flange 50 is provided as a con- 
5 venient structure for applying force to move the plunger 
rod with respect to the barrel. Barrel flanges 51 are also 
provided to assist the user in providing axial force 
between the plunger rod and the barrel. 
[0020] Engagement means is provided for allowing 
ro the distal end of the plunger rod to engage the carrier for 
allowing proximally directed forces and rotational forces 
applied to the plunger to be transmitted to the carrier. In 
this embodiment engagement means includes an 
enlarged projection 52 on the distal end of the plunger 
is rod and a recess 53 in the proximal end of the earner. 
Recess 53 includes inwardly projecting annular ring 55. 
Enlarged projection 52 includes undercut 57. The pro- 
jection of the plunger rod and the recess of the carrier 
are designed to engage each other in a snap-frt 
20 arrangement when axial force is applied to the plunger 
rod to force the distal end of the plunger rod, including 
the enlarged projection, against the carrier. When the 
plunger rod fully engages the carrier, as illustrated in 
Figs 8 9 and 08, the inwardly projecting annular ring 55 
25 of the recess will be positioned adjacent to undercut 57 
of enlarged projection 52 so that the plunger rod can 
now transmit axial force to the carrier in a proximal 
direction. 

[0021] Engagement means further includes distally 
ao extending boss 54 having one or more outwardly 
extending projections, in this embodiment there are four 
radially outwardly extending projections 56. Recess 53 
also includes one more inwardly projecting protuber- 
ances In this embodiment as best illustrated in Fig. 4, 
35 there are two radially inwardly projecting protuberances 
58. Projections 56 on the boss and protuberances 58 in 
the recess of the carrier are adapted to engage each 
upon rotation of the plunger rod with respect to the car- 
rier, when the plunger rod and the carrier are engaged. 
40 as described hereinabove. 

[0022] An important feature of the present invention is 
that it allows the user to easily change needle assem- 
blies at time of use to suit the type and viscosity of med- 
ication being delivered and the depth of injection 
45 required. Accordingly, one safety needle syringe of the 
present invention can work with many sizes of hypoder- 
mic needle assemblies to deliver medication or perform 
another fluid transfer function. 
[0023] A deficiency of syringe designs which allow the 
so user to change needle assemblies is that the compo- 
nents have to be held together securely enough to resist 
the relatively substantial forces involved with frictionally 
engaging a needle assembly hub to a syringe tip. and 
still be low enough to allow the user to force the needle 
ss assembly and connected structure into the barrel. 
Accordingly, if the carrier is frictionally engaged inside 
the syringe barrel it must be tight enough to resist axial 
and rotational forces involved with needle installation 
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and removal yet not be so strong that the typical user 
cannot withdraw the carrier into the barrel. This same 
analogy applies to threaded carriers which must be able 
to resist the torque of needle installation and removal 
while being able to be easily withdrawn into the barrel. 
The present invention overcomes these shortcomings 
of prior art syringes by providing control means for help- 
ing to prevent movement of the carrier with respect to 
the barrel during normal use of the syringe while the 
control means is in a first locked position, and allowing 
the carrier to be moved. proximaliy into the chamber 
through axial forces applied to the plunger rod while the 
control means is in a second unlocked position. Accord- 
ingly, another feature of the present invention is that the 
force used to remove and install a needle assembly will 
not substantially affect the force required to withdraw 
the needle assembly into the barrel. 
[0024] In the present embodiment control means 
includes grooves 59 on outside surface 61 of the carrier. 
Each groove includes a closed proximal end 62 and an 
open distal end 63. Inwardly directed projections 65 on 
the inside surface of the barrel are positioned within the 
grooves when the carrier is at the distal end of the bar- 
rel. In this embodiment the projections are cylindrical 
having a circularly-shaped cross-section. As illustrated 
in Figs. 6 and 7, the projections prevent proximal and 
distal motion of the carrier with respect to the barrel 
when the projections are in closed ends 62 of grooves 
59. Accordingly, substantial axial force can be applied in 
a proximal or distal direction, such as when installing or 
removing a needle assembly, without forcing the carrier 
into the barrel or removing it from the barrel and render- 
ing the syringe unusable. Also, the relationship of the 
projections with the closed end of the grooves, as will be 
described in more detail hereinafter, resists rotational 
forces applied to the carrier when installing and remov- 
ing a locking luer type needle. Although the present 
invention is illustrated with a locking luer type needle 
assembly and earner, it is not restricted to this structure 
and can function with a liner slip type fitting provided on 
the carrier or an assembly where the needle is perma- 
nently attached to the carrier using epoxy or other suit- 
able adhesive or other joining method. The locking luer 
type structure or liner slip type structure is preferred 
because it allows the user to change hypodermic nee- 
dle assemblies. 

[0025] In order to help resist rotational motion of the 
carrier away from closed end 62 of the grooves with 
respect to projections 65, each groove includes a 
restriction or area of reduced width 67 adjacent to 
closed end 62. The area of restriction or reduced width 
is smaller than the distance across projection 65 so that 
additional rotational force is required to move the carrier 
into and out of a position where projections 65 are posi- 
-tioned at closed ends 62 of the grooves. The restriction 
in this invention can also be an area of reduced depth in 
the groove adjacent to the closed end which is config- 
ured so that additional rotational force is required to 



move the carrier into and out of the position where pro- 
jections 65 are positioned at closed ends 62 of the 
grooves. 

[0026] The syringe of the present invention can be 

s used in the same manner as a conventional hypodermic 
syringe following known and accepted safe usage pro- 
cedures. At the end of the injection stroke which delivers 
medication to the patient, the user intentionally applies 
an additional axial force, preferably by squeezing 

w flanges 51 and 50 toward each other, to force projection 
52 on the plunger rod into engagement with recess 53 
of the carrier, as illustrated in Fig. 8. A rotational force 
oh the plunger rod will force the carrier to rotate through 
an acute angle as resisting force provided by the irrter- 

is ference between the projections 65 and restriction 67 is 
overcome and the carrier will rotate until the projections 
are at base 68 of the groove and aligned with open end 
63. as illustrated in Fig. 9. At this point the user may 
then pull the plunger in a proximal direction with respect 

20 to the barrel to withdraw the carrier and the needle 
assembly into the barrel as illustrated in Fig. 10. In this 
preferred embodiment the grooves are shaped such 
that only substantially axial motion of the plunger rod is 
required to engage the carrier to the plunger rod and to . 

25 remove the carrier into the barrel of the syringe after the 
carrier has been unlocked from the barrel. 
[0027] Further enhancements of the instant invention 
may include a plunger rod which is frangible so that that 
portion of the plunger rod projecting out of the syringe 

so barrel can be physically disconnected from the remain- 
der of the plunger rod so that the needle cannot be acci- 
dentally moved back through the distal end of the 
syringe to expose the sharp needle tip. Also, the por- 
tions of the plunger rod and carrier which interconnect 

35 can be designed so that the carrier misaligns itself with 
respect to the longitudinal axis of the syringe assembly 
when it is withdrawn into the syringe barrel. With the 
carrier misaligned, the needle cannot be forced out of 
the barrel after it is in the barrel because it is at an angle 

40 with respect to the longitudinal axis which causes it to 
embed itself into the forward wall of the syringe barrel 
when the plunger is advanced. 
[0028] It is also within the purview of the present 
invention to include a threaded engagement between 

45 the plunger rod and the carrier. For example, the 
plunger may include a distal threaded projection which 
mates with a threaded recess in the carrier. The threads 
only function to connect the plunger rod and the carrier 
and the function of the syringe with respect to moving 

so the needle assembly and carrier into the barrel is 
exactly as described above. With a threaded connection 
the threads should be in a direction to allow the user to 
. rotate the carrier in the proper direction for unlocking. A 
wide variety of structures are capable of allowing the 

55 engagement of the plunger rod with the carrier and 
those structures described hereinabove are representa- 
tive of these many possibilities which are within the pur- 
view of the present invention. 
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[0029] Referring to Figs. 11 and 12, an alternative 
embodiment of the safety needle syringe assembly 70 
of the present invention is illustrated. This embodiment 
functions similarly to the embodiment of Figs. 1-10 
except that barrel 71 is substantially cylindrical and has 
a substantially constant inside diameter at its distal end. 
Carrier 72 is approximately the diameter of Ihe plunger 
rod and occludes the distal open end ol the barrel. This 
structure is advantageous for small diameter syringes 
and for allowing the use of barrels made from constant 
diameter tubing such as extruded tubing. This structure 
has the advantage of maintaining a fluid-tight seal 
between the carrier and the barrel as the carrier is with- 
drawn into the barrel. This embodiment also includes a 
frangible zone or area of reduced cross-section 73 on 
plunger rod 78 so that the proximal end of the plunger 
rod can be disconnected from the remainder of the 
plunger rod after the carrier and needle assembly are 
safely within barrel 71. 

10030] In this embodiment the rotational force to move 
the earner from the locked to the unlocked position is 
transmitted from plunger rod 78 to carrier 72 through the 
engagement of outwardly extending projections 74 on 
the plunger which are received by and engage recesses 
75 on carrier 72. In this embodiment the combination of 
four projections and four recesses minimizes the 
amount of dead space to hold medication which cannot 
be delivered. The function of this embodiment can be 
carried out with one or more projections engaging with 
one or more recesses or protuberances on the carrier in 
order to transmit rotational force as taught in the 
embodiments of Figs. 1-10. 

[0031 ] Tne barrel of the safety needle syringe of the 
present invention may be constructed of a wide variety 
of rigid materials with thermoplastic and glass materials 
being preferred. Inwardly facing projections at the distal 
end of the barrel may be formed of the barrel material or 
be formed of additional components made of suitable 
rigid materials such as thermoplastic and corrosion 
resistant metal such as stainless steel. 
[0032] The plunger rod and the carrier of the present 
invention can be made through a wide variety of rigid 
materials with thermoplastic materials such as polypro- 
pylene, polyethylene and polystyrene being desirable. A 
wide variety of materials such as natural rubber, syn- 
thetic rubber and thermoplastic elastomers are suitable 
for forming the annular elastomeric ring, the annular 
sealing ring and the stopper. For embodiments of the 
present invention which are desirably sterile the materi- 
als used for the components should be chosen to with- 
stand the sterilization process utilized. 
[0033] Thus, it can be seen that the present invention 
provides a simple, straight-forward, reliable, easily fabri- 
cated safety needle syringe which allows the user to 
change needles at the time of use and provide structure 
to withdraw the needle into the barrel using substantially 
axial farces such as those used for drawing liquid into 
the syringe. The present invention also provides locking 



structure for holding the needle in position with respect 
' to the barrel; This locWng structure can be deactivated 
to lower the force required for withdrawal of the needle 
into the barrel. 

5 

Claims 

1 . A safety needle syringe (20) comprising: 

ib an elongate barrel (21) having an inside sur- 

face (22) defining a chamber (23), an open 
proximal end (25) and a distal end (27); 
a movable needle carrier (28) positioned in 
fluid-tight engagement with said inside surface 
16 (22) of said barrel (21) at said distal end (27) of 

said barrel (21), said carrier (28) having a distal 
end (29), a proximal end (31), and a passage- 
way (32) therethrough in fluid communication 
with said chamber (23); 

a needle cannula (37) projecting outwardly 
from said distal end (29) of said carrier (28), 
said cannula (37) having a distal end (38) and 
lumen therethrough in fluid communication with 
said passageway (32); 

plunger means (47, 49) slidably positioned in 
fluid-tight engagement with said inside surface 
(22) of said barrel (21), said plunger means 
(47, 49) having a distal end, and a proximal end 
extending outwardly from said open end (25) of 
said barrel (21); 

engagement means (52, 53) for allowing said 
distal end of said plunger means (47. 49) to^ 
engage said carrieU2^Lajlpv^ 
direct forces anirotai^ to 
35 said proximal end of said plunger means (47, 

49) to be transmitted to said earner (28); and 
control means (59. 65) including at least one 
groove (59) and projection (65) for helping to 
prevent movement of said carrier (28) with 
40 respect to said barrel (21) during normal use of 

said syringe while said control means is in a 
first locked position, and for allowing said car- 
rier (28) to be moved proximally into said cham- 
ber (23) through forces applied to said plunger 
45 means (47, 49) while said control means (59. 

65) is in a second unlocked position, transition 
between said first locked position and said sec- 
ond unlocked position and withdrawing said 
cannula (37) into said barrel (21) being accom- 
50 plished by at least two motions of said plunger 

means (47, 49) with respect to said barrel (21 ) 
while said distal end of said plunger means (47. 
49) engages said carrier (28), said first motion 
being rotational to rotate said carrier (28) with 
55 respect to said barrel (21) through an acute 

angular rotation followed by a second axial 
motion proximally directed to move said earner 
(28) into said barrel (21) far enough so that said 
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distal end (38) of said cannula (37) does not 
extend beyond said distal end (27) of said bar* 

| r eJ (21K 

"characterised in that means are provided to 
help resist rotational motion of the carrier (28) 
away from the first locked position, said resist- 
ing means comprising either the said groove 
(59) in said carrier (28) includes an area of 
reduced width (67) adjacent to said dosed end 
(62), said area of reduced width (67) being 
smaller than the distance across said projec- 
tion (65) so that additional rotational force is 
required to move said carrier (28) into and out 
of a position where said projection (65) is posi- 
tioned at said closed end (62) of said groove 
(59), or said groove in said carrier (28) includes 
an area of reduced depth adjacent to said 
. closed end (62), said area of reduced depth 
: being configured so that additional rotational 
| force is required to move said carrier (28) into 
i and out of a position wherein said projection 
| (65) is positioned at said closed end (62) of 
I said groove (59). 

2. The syringe of claim 1 wherein said needle cannula 
(37) includes a proximal end connected to a hub 
(41), said hub (41) being removably connected to 
said carrier (28). 

3. The syringe of claim 1 wherein said engagement 
means (52, 53) includes a projection (52) on said 
distal end of said plunger means (47, 49), said pro- 
jection (52) being capable of engaging said recess 

(53) in a snap-fit arrangement. 

4. The syringe of claim 1 wherein said engagement 
means (52, 53) includes a distaily extending boss 

(54) having an outwardly extending projection on 
said plunger means (47, 49) adapted to engage a 
second inwardly projecting protuberance (58) on a 
recess (53) in said proximal end of said carrier (28) 
upon rotation of said plunger means (47, 49) with 
respect to said carrier (28). 

5. The syringe of claim 1 wherein said plunger means 
(47, 49) includes an elongate rigid plunger rod hav- 
ing an elastomeric stopper at its distal end, and . 
said engagement means (52, 53) includes a proxi- 
mally directed projection on said carrier (28) capa- 
ble of piercing said stopper and engaging said 
plunger rod. 

6. The syringe of claim 1 wherein said control means 
(59, 65) includes a groove (59) on said carrier (28), 
said groove (59) includes a closed proximal end 
(62) and an open distal end (63), a projection (65) 
on said inside surface (22) of said barrel (21) posi- 
tioned within said groove when said carrier (28) is 



at said distal end (27) of said barrel (21), said pro- 
jection preventing proximal and distal motion of said 
carrier (28) with respect to said barrel (21) when 
said projection (65) is in said closed end (62) and 
5 allowing proximal motion of said carrier (28) when 
said projection is in said open end (63). 

7. The syringe of claim 1 further including a second 
groove (59)in said carrier (28) opposed from said 

10 groove and a second projection (65) on said barrel 
(21) opposed from said projection, said second pro- 
jection being positioned in said second groove 
when said carrier (28) is at said distal end (27) of 
said barrel (21). 

15 

8. The syringe of claim 1 wherein said plunger means 
(47, 49) includes a frangible zone (73) between said 
distal end of said plunger means (47. 49) and said 
proximal end of said plunger means (47, 49) to that 

20 the proximal end of the plunger means (47, 49) can 
be disconnected from the distal end of the plunger 
means (47, 49) alter said carrier (28) is moved into 
said barrel (21) far enough so that said distal end 
(37) of said cannula (37) does not extend beyond 

25 said distal end (27) of said barrel (21). 

9. The syringe of claim 1, wherein said carrier (28) 
includes a circumferential groove (33) at its proxi- 
mal end (31) and an annular elastomeric ring (34) 

so positioned in said groove (33) to contact said inside 
surface (22) of said barrel (21). 

PatentansprOche 

35 1. Spritze mit geschOtzter Nadel (20), die foigende 
Kbmppnenten umfaGt: 

eine langliche Trommel (21), die eine Innenfia- 
che (22), die eine Kammer (23) bildet, ein offe- 
40 nes proximales Ende (25) und ein distales 

Ende (27) hat; 

einen beweglichen Nadeltrager (28), der am 
distalen Ende (27) der Trommel (21) im fluid- 
dichten Eingriff mit der Innenflache (22) der 

45 Trommel (21) positioniert ist wobei der Nadel- 

trager (28) ein distales Ende (29), ein proxima- 
les Ende (31) und einen durchfOhrenden 
Durchgang (32) In Ruid-Verbindung mit der 
Kammer (23) hat; 

so eine Nadelkanule (37), die von dem distalen 

Ende (29) des Nadeltragers (28) nach auBen 
vorsteht, wobei die KanOle (37) ein distales 
Ende (38) und einen durchfOhrenden Hohl- 
raum in Fluid-Verbindung mit dem Durchgang 

55 (32) hat; 

ein Plungerkolbenmittel (47, 49), das gleitfahig 
in f luid-dichtem Eingriff mit der Innenflache (22) 
der Trommel (21) positioniert ist, wobei das 
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Plungerkolbenmittel (47, 49) ein distales Ende 
und ein proximales Ende hat. das sich von dem 
offenen Ende (25) der Trommel (21) nach 
auBen erstreckt; 

Eingriffsmittel (52, 53), damrt das distale Ende s 
des Plungerkolbenmittels (47, 49) hi den 
Nadertrfiger (28) eingreifen kann, urn die Ober- 
tragung von axial gerichteten Kraften und 
Drehkraften, die auf das proximale Ende des 
Plungerkolbenmittels (47, 49) ausgeQbt wer- to 
den. auf den Nadeltrager (28) zu ermoglichen, 2. 
und . -" :> 

Kontrollmittel (59, 65), die wenigstens eine 
Rille (59) und einen Vorsprung (65) einschlie- 
Ben. urn dazu beizutragen, die Bewegung des is 
Nadeltragers (28) im Verhaitnis zu der Trommel 
(21) wahrend des normalen Gebrauchs der 3. 
Spritze, wfihrend der sich die Kontrollmittel in 
einer ersten verriegetten Position befinden. zu 
verhindern, und urn die Bewegung des Nadel- so 
tragers (28) in Proximatrichtung in die Kammer 
(23) durch Krfifte zu ermoglichen, die auf das 
Plungerkolbenmittei (47. 49) ausgeQbt werden, 
wahrend sich die Kontrollmittel (59, 65) in einer 4. 
zwehen entriegeiten Position befinden, wobei 25 
der Obergang zwischen der ersten verriegelten 
Position und der zweiten entriegeiten Position 
und das Zuruckziehen der KanOle (37) in die 
Trommel (21) durch wenigstens zwei Bewe- 
gungen des Plungerkolbenmittels (47, 49) im so 
Verhaitnis zu der Trommel (21) erreicht wird, 
wahrend das distale Ende des Plungerkolben- 
mittels (47, 49) mit dem Nadeltrager (28) inein- 
andergreift, wobei die erste Bewegung eine 5. 
Drehbewegung ist, urn den Nadeltrager (28) im ss 
Verhaitnis zu der Trommel (21) urn eine spitze 
Winkeldrehung zu drehen, gefolgt von einer 
zweiten axialen Bewegung, die proximal 
gerichtet ist, urn den Nadeltrfiger (28) ausrei- 
chend wait in die Trommel (21) zu bewegen, so *o 
da(3 das distale Ende (38) der KanOle (37) nicht 
Qber das distale Ende (27) der Trommel (21) 
vorsteht, 6l 
dadurch gekennzeichnet, daB IWrttel bereitge- 
stellt werden, urn der Drehbewegung des 46 
Nadeltragers (28) weg aus der ersten verrie- 
gelten Position entgegenwirken zu helfen, 
wobei diese Mittel folgendes umfassen: errtwe- 
der schlieBt die Rille (59) in dem Nadeltrfiger 
(28) einen Abschnitt mit verminderter Breite so 
(67) im AnschluB an das geschlossene Ende 
(62) an, wobei der Abschnitt mit verminderter 
Breite (67) Weiner als der Abstand quer zu dem 
Vorsprung (65) 1st, so daB zusatzliche Dreh- 
kraft erforderiich ist. urn den Nadeltrfiger (28) ss 
In eine und aus einer Position zu bewegen, in 
welcher der Vorsprung (65) am geschlossenen 
Ende (62) der Rille (59) posrtioniert ist, Oder 
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schlieBt die Rille in dem Nadeltrfiger (28) einen 
Abschnitt mit verminderter Tiefe im AnschluB 
an das geschlossene Ende (62) ein, wobei der 
Abschnitt mit verminderter Tiefe so font iguriert 
ist, daB zusatzliche Drehkraft erforderiich ist, 
urn den Nadeltrfiger (28) in eine und aus einer 
Position zu bewegen, in welcher der Vorsprung 
(65) am geschlossenen Ende (62) der Rille 
(59) posrtioniert ist. 

Spritze nach Anspruch 1, bei der die NadelkanOle 
(37) ein proximales Ende einschlieBt, das mit 
einem VerbindungsstQck (41) verbunden ist. wobei 
das VerbindungsstOck (41) abnehmbar mit dem 
Nadeltrfiger (28) verbunden ist. 

Spritze nach Anspruch 1, bei der die Eingriffsmittel 
(52, 53) einen Vorsprung (52) auf dem distalen 
Ende des Plungerkolbenmittels (47. 49) einschlie- 
Ben, wobei der Vorsprung (52) in einer Schnapp- 
verschluBanordnung mit der Aussparung (53) 
ineinandergreifen kann. 

Spritze nach Anspruch 1, bei der die Eingriffsmittel 
(52, 53) eine distal vertaufende Nabe (54) ein- 
schlieBen, die einen nach auBen verlaufenden Vor- 
sprung an dem Plungerkotoenmittel (47. 49) haben, 
der bei Drehung des Plungerkolbenmittels (47, 49) 
im Verhaitnis zu dem Nadeltrfiger (28) mH einer 
zweiten nach innen verlaufenden AusstOlpung (58) 
auf einer Aussparung (53) in dem proximalen Ende 
des Nadeltrftgers (28) ineinandergreifen kann. 

Spritze nach Anspruch 1. bei der das Plungerkoi- 
benmittel (47, 49) eine starre, Ifingliche Plungerkol- 
benstange einschlieBt, die an ihrem distalen Ende 
einen elastomeren Stopfen hat, und die Eingriffs- 
mittel (52, 53) einen proximal gerichteten Vor- 
sprung auf dem Nadeltrfiger (28) einschlieBen, der 
in der Lege ist, den Stopfen zu durchstechen und 
mit der Plungerkolbenstange ineinanderzugrerfen. 

Spritze nach Anspruch 1, bei der die Kontrollmittel 
(59. 65) eine Rille (59) auf dem Nadeltrfiger (28). 
wobei die Rille (59) ein geschlossenes proximales 
Ende (62) und ein offenes distales Ende (63) ein- 
schlieBt, und einen Vorsprung (65) auf der Innertfla- 
che (22) der Trommel (21) einschlieBen, der 
innerhalb der Rille posrtioniert ist, wenn sich der 
NadeHrfiger (28) an dem distalen Ende (27) der 
Trommel (21) befindet wobei der Vorsprung die 
proximale und distale Bewegung des Nadeltrftgers 
(28) im Verhaitnis zu der Trommel (21) verhindert, 
wenn sich der Vorsprung (65) in dem geschlosse- 
nen Ende (62) befindet, und die proximale Bewe- 
gung des Nadeltrftgers (28) erlaubt, wenn sich der 
Vorsprung in des offenen Ende (63) befindet. 
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7. Spritze nach Anspruch 1 , die auBerdem eine zweite 
Rille (59) in dem Nadeltrager (28) gegenQber der 
genannten Rille und einen zweiten Vorsprung (65) 
auf der Trommel (21) gegenQber dem genannten 
Vorsprung einschlieBt, wobei der zweite Vorsprung 5 
In der zweiten Rille positioniert ist, wenn sich der 
Nadeltrager (28) an dem distalen Ende (27) der 
Trommel (21) befindet 

8. Spritze nach Anspruch 1, bel der das Piungerkol- 10 
benmittel (47. 49) eine zerbrechlicheZone (73) zwi- 
schen dem distalen Ende des Plungerkoibenmittels 
(47, 49) und dem proximalen Ende des Plungerkoi- 
benmittels (47, 49) einschlieBt so daB das proxi- 
male Ende des Plungerkoibenmittels (47, 49) vom 15 
distalen Ende des Plungerkoibenmittels (47. 49) 
getrermt werden kann, nachdem der Nadeltrager 
(28) ausreichend weit in die Trommel (21) bewegt 
worden ist, so daB das distale Ende (38) der KanOle 
(37) nicht Qber das distale Ende (27) der Trommel 20 
(21) vorsteht. 

9. Spritze nach Anspruch 1 , bei welcher der Nadeltra- 
ger (28) an seinem proximalen Ende (31) eine 
Umfangsrilie (33) und einen ringfOrmigen elasto- 2s 
meren Ring (34) einschlieBt der in der Rille (33) 
positioniert ist urn die Innenfiache (22) der Trom- 
mel (21) zu kontaktieren. 

Revendlcatlons so 

1 . Seringue a aiguille de securite (20). comprenant: 

un cylindre allonge (21) comportant une sur- 
face interne (22), definissant une chambre ss 
(23), une extr6mit6 proximale ouverte (25) et 
une extr6mite distale (27); 
un support d'aiguille mobile (28), engage de 
facon etanche aux fluides dans ladrte surface 
interne (22) dudit cylindre (21) au niveau de <o 
iad'rte extremite distale (27) dudit cylindre (21), 
ledit support (28) comportant une extremite 
distale (29), une extremite proximale (31) et un 
passage (32) la traversant, en communication 
de fluide avec ladite chambre (23); as 
une canule d'aiguille (37), d6bordant vers 
I'exterieur a partir de ladite extr6mit6 distale 
(29) dudit support (28), ladrte canule (37) com- 
portant une extremite distale (38) et une 
lumiere la traversant, en communication de so 
fluide avec ledit passage (32); 
un moyen de piston (47, 49) engage par giisse- 
ment et de facon etanche aux fluides dans 
ladite surface interne (22) dudit cylindre (21), 
ledit moyen de piston (47. 49) comportant une ss 
extremity distale et une extremite proximale 
s'etendant vers I'exterieur a partir de ladite 
extr6mit6 ouverte (25) dudit cylindre (21); 



un moyen d'engagement (52, 53) pour permet- 
tre I'engagement de ladite extr6rrrite distale 
dudit moyen de piston (47, 49) dans ledit sup- 
port (28). pour permettre la transmission de 
forces a direction axiale et de forces de rotation 
appliquees a ladite extremite proximale dudit 
moyen de piston (47, 49) vers ledit support 
(28); et 

un moyen de commando (59, 65), englobant au 
moins une rainure (59) et une saillie (65) pour 
empecher le deplacement. dudit support (28) 
par rapport audit cylindre (21) au cours de ('uti- 
lisation normals de ladite seringue, ledit moyen 
de commando se trouvant dans une premiere 
position verrouiilee, et pour permettre le depla- 
cement proximal dudit support (28) dans tad'rte 
chambre (23) par nntermediaire de forces 
appliquees audit moyen de piston (47, 49), ledit 
moyen de command e (59, 65) se trouvant dans 
une deuxieme position non verrouiilee, la tran- 
sition entre ladite premiere position verrouiilee 
et ladrte deuxieme position non verrouiilee pour 
faire rentrer ladite canule (37) dans ledit cylin- 
dre (21) 6tant assures par au moins deux 
deplacements dudit moyen de piston (47, 49) 
par rapport audit cylindre (21), ladite extremite 
distale dudit moyen de piston (47, 49) s'enga- 
geant dans ledit support (28). ledit premier 
deplacement correspondent a une rotation, 
pour faire tourner ledit support (28) par rapport 
audit cylindre (21) a travers un angle aigu. suivi 
par un deuxieme deplacement axial a direction 
proximale pour deplacer ledit support (28) dans 
ledit cylindre (21) sur une distance sufftsante 
pour que ladite extremite distale (38) de ladite 
canule (37) ne s'6tende pas au-dela de ladite 
extremite distale (27) dudit cylindre (21), 
caracterisee en ce qu'elle comporte un moyen 
pour facilrter la resistance au deplacement de 
rotation du support (28), I'ecartant de la pre- 
miere position verrouiilee, ledit moyen de resis- 
tance comprenant ou bien ladrte rainure (59) 
dans ledit support (28), englobant une zone de 
largeur reWrte (67) pres de ladite extremite fer- 
m6e (62), ladite zone de largeur r6duite (67) 
etant plus petite que la distance traversant 
ladite saillie (65), de sorte qu'une force de rota- 
tion addttionnelle est necessaire pour deplacer 
ledit support (28) dans une position ou la saillie 
(65) est posttioraiee au niveau de ladite extre- 
mite fermee (62) de ladite rainure (59) et le sor- 
tir de cette position, ou bien ladite rainure dans 
ledit support (28), englobant une zone de pro- 
fondeur reduite pres de ladite extremite f erm6e 
(62), ladite zone de profondeur reduite etant 
configures de sorte qu'une force de rotation 
additionnelle est necessaire pour deplacer ledit 
support (28) dans une position ou ladrte saillie 
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(65) est positionn6e au niveau de ladite extre- 
mlte fermee (62) de ladite rainure (59) et pour 
lesortirde cette position. 

2. Seringue selon la revendication 1, dans laquelle 
ladite canule d'aiguille (37) englobe une extremite 
proximale connectee a un moyeu (41). ledit moyeu 
(41) etant connects de facon amovible audit sup- 
port (28). 

3. Seringue selon ia revendication 1, dans laquelle 
ledit moyen d'engagement (52, 53) englobe une 
saillie (52) sur ladite extremite distale dudit moyen 
de piston (47, 49), ladite sailHe (52) pouvant s'enga- 
ger dans ledit evidement (53) par un agencement a 
ajustement par encliquetage. 

4. Seringue selon la revendication 1, dans laquelle 
ledit moyen d'engagement (52, 53) englobe une 
bosse a extension distale (54), comportant une 
saillie s'etendant vers Texteneur sur ledit moyen de 
piston (47, 49), destinee a s'engager dans une 
deuxieme protuberance debordant vers Tinterieur 
(58) sur un 6videment (53) dans ladite extremite 
proximale dudit support (28) lore de la rotation dudit 
moyen de piston (47, 49) par rapport audit support 
(28). 

5. Seringue selon la revendication 1, dans laquelle 
ledit moyen de piston (47. 49) englobe une tige de 
piston allongee rigide comportant un bouchon 6las- 
tomere au niveau de son extr6mite distale, ledit 
moyen d'engagement (52. 53) englobant une saillie 
a direction proximale sur ledit support (28). capable 
de percer ledit bouchon et de s'engager dans ladite 
tige de piston. 

6. Seringue selon la revendication 1, dans laquelle 
ledit moyen de commande (59. 65) englobe une rai- 
nure (59) sur ledit support (28), ladite rainure (59) 
englobant une extremity proximale fermee (62) et 
une extreme distale ouverte (63), une saillie (65) 
sur ladite surface interne (22) dudit cylindre (21) 
6tant agencee dans ladite rainure lorsque ledit sup- 
port (28) se trouve au niveau de ladite extremite 
distale (27) dudit cylindre (21), ladite saillie empe- 
chant un deplacement proximal et distal dudit sup- 
port (28) par rapport audit cylindre (21) lorsque 
ladite saillie (65) se trouve dans ladite extreme fer- 
mee (62) et permettant un deplacement proximal 
dudit support (28) lorsque ladite saillie se trouve 
dans ladite extremite ouverte (63). 

7. Seringue selon la revendication 1, englobant en 
outre une deuxieme rainure (59) dans ledit support 
(28), opposee a ladite rainure, et une deuxieme 
saillie (65) sur ledit cylindre (21). opposee a ladite 
saillie, lad'rte deuxieme saillie etant positionnee 



dans ladite deuxieme rainure lorsque ledit support 
(28) se trouve au niveau de ladite extremite distale 
(27) dudit cylindre (21). 

s 8. Seringue selon la revendication 1. dans laquelle 
ledit moyen de piston (47, 49) englobe une zone 
cassable (73) entre ladite extremite distale dudit 
moyen de piston (47, 49) et ladite extremrte proxi- 
male dudit moyen de piston (47. 49), de sorte que 
ro Textremite proximale du moyen de piston (47, 49) 
peut etre deconnectee de Textremite distale du 
moyen de piston (47. 49) apres le deplacement 
dudit support (28) dans ledit cylindre (21) sur une 
distance suffisante pour que Textremite distale (38) 
is de ladite canule (37) ne s'etende pas au-de!a de 
ladite extremrte distale (27) dudrt cylindre (21). 

9. Seringue selon la revendication 1, dans laquelle 
ledit support (28) englobe une rainure circonf6ren- 
20 tielle (33) au niveau de son extremite proximale 
(31) et une bague elastomers annulaire (34), agen- 
cee dans ladite rainure (33), destinee a contacter 
ladite surface interne (22) dudit cylindre (21). 
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